The National Health Interview Survey (NHIS) has allowed all survey respondents to report more than one race since 1982. 1 In a follow-up question, multiple race respondents are asked to choose the one race that best describes their race, referred herein as primary race. The primary race from this response was used for assigning multiple race NHIS respondents to one race under the 1977 Office of Management and Budget (OMB) Directive 15, the previous standard for reporting data by race and ethnicity within the federal statistical system. 2 This Directive, known as OMB-15, required that federal agencies tabulate data using four race groups: Aleut, Eskimo, or American Indian (which became American Indian or Alaska Native [AIAN]); Asian or Pacific Islander (API); black; and white. Statistics by Hispanic origin were to be tabulated separately.
OMB replaced OMB-15 with a new standard in 1997. 3 Among other modifications to OMB-15, the 1997 standard separated the API group into two groups (Asians; Native Hawaiian and Other Pacific Islanders [NHOPI] ) and allowed respondents to choose more than one race when responding to queries on race within the federal statistical system. As a result, primary race is no longer needed to create single race variables for NHIS tabulations. However, primary race can be used to create single race distributions and variables for certain analytic and programmatic needs that require single race information. For example, primary race has been used to maintain trends in NHIS data that were begun prior to the implementation of the 1997 standard, as well as to create models for use in other data systems to bridge between OMB-15 and the 1997 standard. 4 Although NHIS public-use data files do not identify specific multiple race groups for confidentiality protection, 5 beginning with data from the 1999 NHIS, NCHS publications have presented race-specific health estimates for multiple race groups that meet statistical standards for reliability and confidentiality. [6] [7] [8] Primary race may, in addition, provide some insight into the health and demographic characteristics of multiple race groups, as well as into the persistent health disparities observed among race groups. [9] [10] [11] The objective of this report is to examine possible associations between reported primary race and health outcomes among multiple race groups. Differences in health statistics by primary race within multiple race groups would indicate that the continued collection of information on primary race could provide important health information for this relatively unstudied population. Differences in health statistics between multiple race respondents assigned to primary race groups and their single race reporting counterparts could indicate that single race statistics for a particular group may not be relevant for the subgroup of multiple race individuals who identify with that group as their primary race.
This report also provides an overview of selected health characteristics of multiple race groups. To date, few data have been published on health outcomes and demographic characteristics for multiracial populations [12] [13] [14] [15] [16] [17] [18] [19] [20] ; furthermore, data that have been reported often describe either a combined multiple race group 15, 16 or interracial births, 17, 18 which are both distinct from self-reported multiple race groups. 19, 20 First, selected demographic characteristics and health status variables of multiple race and single race groups were tabulated; the variables were further tabulated by primary race within multiple race groups. Then, the associations between the health estimates and primary race selection were examined for statistical significance. Differences between health estimates for primary race subgroups within multiple race groups and their corresponding single race groups were also tested. Although a handful of specific outcomes were examined, the goal is to report the findings in general terms; uncovering the various reasons why a particular health outcome differs for a particular group was beyond the scope of this analysis.
METHODS
The 1997-2003 NHIS were combined for this report. 21 NCHS in-house data files were used to access the multiple race detail. The NHIS is a nationally representative health survey that has been conducted annually since the 1950s. Though actual counts vary by year, approximately 40,000 households, resulting in about 100,000 individuals, are interviewed annually in the survey. All members of the household 18 years of age or older are invited to respond for themselves. For children and adult household members who are unavailable to respond, a household adult provides proxy responses; in some cases, 17-year-olds respond for themselves. To ease writing, all individuals included in the survey are referred to as respondents.
Since 1997, the NHIS has consisted of three core components which are similar each year, as well as additional topic-specific supplements that change each year. Data from the supplements may also appear on the three core files. We used data files with core components for this analysis: the person file 7 contains demographic and selected health information on all respondents, the sample adult file 8 contains additional health information for one sampled adult from each household, and the sample child file 22 contains additional health information for one child sampled from each household. Using the six years of NHIS, we had 684,195 survey respondents; of these, 226,953 were included in the sample adult file and 92,573 in the sample child file. For some outcomes, respondents provided no information ( Table 1 ). The percent of non-response is generally low but varies across outcomes and race. Because of the small number of multiple race respondents in the NHIS, estimates use all available respondents; as a result, different respondents may be used in each calculation. The imputed income files were used to calculate poverty status, given the high non-response for income in the NHIS. 23 
Race
Since 1976, the NHIS has allowed respondents to provide more than one race when responding to the race query; in 1982, proxy responses were allowed more than one race. Although the survey is administered through an interviewer, some visual aids are provided. For race, a card is handed to the respondent listing different race groups. The choices listed on the card have changed over time. Since 1978, however, the groups have been able to be combined according to the 1977 OMB Directive-15. 2 Currently, the card provided to the respondent lists 15 groups and the interviewer will record a response of "some other race" if a category other than one of the 15 is offered; the ques-tion asks: "What race do you consider yourself to be? Please choose one or more of these categories."
For this study, we restricted the analysis to those who reported one of the four single race groups used by OMB-15 (AIAN, API, black, and white) or one of the four largest multiple race combinations (AIAN/ white, API/white, black/white, AIAN/black). Respondents who chose some other race in combination with a specific single or multiple race response were combined with the specific response; for example, AIAN/ other was coded as AIAN and black/white/other was coded as black/white. Respondents with missing or imputed race, those who reported some other race and no specific race, and those with other multiple race combinations were excluded, leaving 646,509 total respondents, 218,085 sample adults, and 86,750 sample children. Of these, 7,894 total respondents, 2,002 sample adults, and 2,088 sample children reported more than one race. The group API was used, rather than Asian and NHOPI, in order to include all seven years of the survey. Beginning with the 1999 NHIS, Asians and NHOPI can be more easily disaggregated on the in-house data files; the advantage of additional years of data was deemed more important for this study than the more precise categorization.
Primary race
The interviewer asks respondents to the survey who choose two or more race groups a follow-up question, asking for a primary race: "Which one of these groups would you say BEST represents your race?" The choice of a particular race as well as non-response differed among the multiple race groups. All primary race responses other than one of the two component race groups, such as "multiracial," were combined into an Other category.
Demographic measures
Information on several demographic and health measures is available in the NHIS, either collected from all respondents and included in the person file, or obtained only for the sample adult or child. In selecting measures appropriate for this report, the small number of multiple race respondents was balanced with the underlying number of individuals included in the calculation.
Age is a major determinant of health status and is recorded for all survey respondents. Other reports have also described the younger age distribution of some multiple race groups. 1, 12, 24 Here, the percentage of the race group younger than 18 years of age is shown.
Although Hispanic origin is sometimes tabulated as a separate race/ethnic category, information on Hispanic origin is obtained from a separate question on the NHIS and in other federal data collections. For this study, we tabulate Hispanic origin as a demographic factor. Differences among Hispanic subgroups have been documented for many health outcomes; 6 however, for both simplicity and statistical power, Hispanic subgroup detail is not given. Less than 1% of both single race and multiple race respondents were missing Hispanic origin. As a general indicator of economic position, poverty status was categorized as above or below the federal poverty level. A large percentage of survey respondents (26% of single race and 16% of multiple race respondents) were missing information on income, hence poverty status is unknown; for this report, the multiply imputed income variables were used to estimate poverty status and its associated standard error. 23 To define heath insurance coverage, all respondents who had private or public health insurance-including Medicaid, SCHIP, Medicare, and military coverage but not including Indian Health Service coveragewere considered insured; all others were considered uninsured. 6 Approximately 1% of single race and 0.6% of multiple race respondents were missing information about health insurance coverage. As insurance coverage options vary by age, age-adjusted estimates for insurance status are also presented.
Respondents are asked whether their health status is excellent, very good, good, fair, or poor. This response was categorized into fair or poor health status versus all others. Less than 0.5% of both single and multiple race respondents were missing information on health status. Estimates for health status were ageadjusted to facilitate comparisons between groups not attributed to differences in age.
For sampled adults, the NHIS collects information on several health outcomes. Usual source of health care was defined by whether there were one or more places where the respondent usually went when sick or in need of advice about health that was not a hospital emergency room. 6 Other health indicators obtained from the sample adults were whether or not the respondent had ever been told by a health professional that he or she had asthma, heart disease, hypertension, or diabetes. Overweight was defined using the body mass index (BMI) based on self-reported height and weight; a BMI of 25 or greater was considered overweight. 6 Smoking was defined as current smokers vs. never or former smokers. With the exception of overweight, approximately 1% or fewer sampled adults were missing information for these variables; approximately 4% of sampled adults were missing informa-tion on BMI. As health conditions vary by age, all estimates from the sample adult file were age-adjusted.
The sample child file was used to obtain information on usual source of health care, defined as for the sample adult. Asthma was defined as whether or not the child had ever been told by a health professional that he or she had asthma. Attention deficit disorder (ADD) or learning disabilities (LD) were defined by whether or not the child had been told by a professional that he or she had one or more of these conditions; attention deficit hyperactivity disorder (ADHD) was added to the ADD question after 1999. Because ADD and/or ADHD was ascertained for children ages two or older and LD for children ages three or older, the combined variable, ADD/ADHD/LD, was defined for children three years of age or older. Under 0.25% of sample children were missing information on any of these variables.
Analysis
We estimated standard errors and performed overall tests of associations using SUDAAN, 25, 26 statistical software designed to incorporate the complex survey design of the National Health Interview Survey into its calculations; 21 SUDAAN was also used for adjusted estimates for the multiple imputation of poverty status. 23 We calculated relative standard errors (RSE), as the standard error divided by the estimate and multiplied by 100%. Current practice for data reporting from the NHIS is to identify estimates with RSEs greater than 30% as unreliable. 7, 8 In another report, estimates with RSE greater than 20% are identified and those with RSE greater than 30% are suppressed. 6 As an exploratory study of small subgroups, estimates with RSEs up to 40% are shown here. Standard errors were not reported in the tables to ease presentation.
We used linear contrasts in SUDAAN to assess whether the specific primary race estimates within a multiple race category differed; for example, whether the responses for the API/white respondents who reported API as a primary race differed from the responses for the API/white respondents who reported white as a primary race. Estimates for multiple race respondents with primary race categorized Other were not compared. Additional contrasts were used to test whether primary race estimates differed from the corresponding single race estimates, such as whether the responses for the black/white respondents who reported black as a primary race differed from the responses for single race black respondents. Significant associations are indicated in the tables, however, only when each of the compared estimates have a RSE less than 40%. Neither overall chi-square tests among primary race groups nor adjustments for multiple comparisons were done.
We used additional linear contrasts to evaluate differences in the estimates between the multiple race groups and their single race counterparts. These findings are not as directly related to the study questions as those assessing primary race, and are thus discussed in the text but not presented in the tables.
RESULTS

Differences between specific primary race groups within multiple race groups
Demographic and health characteristics were not widely associated with specific primary race responses within most multiple race groups, though there were exceptions ( Table 2 ). These exceptions and patterns differed among multiple race groups and outcomes.
For example, among the API/white group, more who reported white as a primary race were children than those who reported API; among the AIAN/white group, more who reported AIAN as primary race were children than who reported white ( Table 2 ). Some differences by primary race may be attributed to the large number of children in multiple race groups; health insurance and health status estimates for the API/white and black/white groups, the multiple race groups with the highest percentages of children, changed markedly after age-adjustment, leading to some corresponding changes in inferences.
Of the variables reported for adults, few were significantly associated with primary race within a particular multiple race group; hypertension, for example, in the API/white was more common among those who reported API than among those who reported white as a primary race (Table 3) . Estimates for diabetes, hypertension, and lack of usual source of health care were significantly higher among AIAN/ black who reported AIAN as a primary race than among those who reported black; however, that the AIAN/ black group is noticeably smaller than the others and differences between estimates for other groups are not as pronounced suggest that the AIAN/black findings warrant additional investigation. None of the outcomes reported for children were significantly associated with primary race for any of the multiple race groups (Table 4 ), though the estimates were not necessarily similar. Asthma, for example, was less commonly reported for the API/white and black/white children who reported white as a primary race than for those who reported API or black, but more common for the AIAN/white who reported white than for those who reported AIAN (Table 4 ). These weak findings indicate that knowledge of primary race may not improve our current ability to understand health out-comes for multiple race groups; on the other hand, the large differences among some estimates by primary race within the multiple race groups, despite low statistical power and large standard errors, suggest that this conclusion may change if the number of multiple race reporters increases.
Primary race compared to corresponding single race groups
A large number of primary race estimates differed substantially from the corresponding single race estimates, and many were statistically significant (Tables  2-4 ). This finding indicates that inferences for multiple race respondents based on their primary race, using the more commonly available single race statistics, may not always be relevant. As noted above, some of the differences may be due to differing age distributions; for the API/white and black/white groups, for example, unadjusted estimates of the percentage in Table 3 . Age-adjusted percentages of adults with selected health outcomes by race group and by primary race for multiple race groups fair or poor health status differed from estimates for their single race counterparts, but the age-adjusted estimates did not. On the other hand, more than 40% of the age-adjusted estimates for health outcomes tabulated for adults (Table 3 ) and a handful of estimates tabulated for children (Table 4 ) differed from the corresponding single race estimates. Furthermore, visual inspection of the point estimates indicated that the estimates by primary race were not typically closer to those of the corresponding single race than that of the non-corresponding single race; that is, in the black/ white group, for example, the estimate for percent below poverty among those who reported white as their primary race (29.0%) was closer to the corresponding estimate for the single race black group (26.7%) than the estimate for the single race white group (10.8%).
Although not the focus of this report, we examined whether estimates for multiple race groups differed from those of the component single race groups. Patterns and summaries of these comparisons are not readily apparent. In general, characteristics and health outcomes of multiple race groups differed from those of one or both of their single race counterparts, though these differences were not necessarily statistically significant (statistical testing results not shown).
DISCUSSION
This report presents an overview of demographic and health indicators by primary race within multiple race respondents in a large national survey. To date, no other source has provided a broad picture of health outcomes of the multiple race population in the United States, particularly with a detailed look at how these populations would have been classified using the OMB-15 based single race reporting system. However, even with seven years of NHIS data, the power to make definitive inferences for particular demographic and health outcomes within specific multiple race groups is minimal.
Despite the exploratory nature of this study, some conclusions can be drawn. First, there is insufficient evidence for considering primary race when making inferences for a particular multiple race group. This finding is consistent with earlier analyses of these data that modeled primary race as a function of demographic characteristics for the purpose of single race assignment. 4, 27 In these bridging studies, few demographic variables were significant predictors of primary race and health variables were not considered. The present report extends the earlier research by examining health outcomes and consequences of tabulating multiple race data by primary race using several health and demographic variables, including those particular to children and adults.
Second, there was no evidence that estimates by primary race within a multiple race group are generally congruent with estimates for the corresponding single race groups, though this conclusion does not apply to all multiple race groups, primary race groups, or variables. As the number of multiple race respondents is generally small relative to the single race groups, the effect on single race estimates of health or demographic statistics is likely to be small. However, single race statistics may not be informative for multiple race groups.
In addition, the NHIS estimates continue to show that multiple race groups differ from their single race counterparts. For some groups, such as black/white and API/white, differences for some measures can be attributed to the relative youth of the group. As shown previously, reporting of child's race for children with different race parents is not consistent. 20 On the other hand, as multiple race groups that include AIAN, such as AIAN/white and AIAN/black, do not have a markedly younger age distribution, generalizations about the overall multiple race population are difficult; the findings that health outcomes differed among the multiple race groups also support this conclusion.
Only a partial health profile of multiple race reporters is available from these data. The choice of these measures was informed by the existing literature and the sample sizes. The NHIS has a relatively large number of multiple race respondents each year compared to other data collections and combined survey years can provide information about these groups. However, when stratified by primary race, many of the percentages for multiple race respondents reported here are unstable and the power to understand differences between groups is limited. In addition to our lack of statistical power, the ability to make inferences for multiple race groups in other settings might be weak. Individuals with parents of different race groups, for example, may or may not report themselves in a multiple race group; 19, 20 inferences from studies of interracial births may not be applicable to multiple race groups. However, the unique characteristics of multiple race identification shown in this overview may lead to better indices for describing these groups. Among adolescents, for example, a study of suicide suggests that stress-related outcomes might be more common among multiple race students than single race students; 14 the students' identification with a single race group, the strength and mechanism of that identification, and how it would affect suicide and its potential mediator is unknown.
Primary race information for multiple race groups in the NHIS has been a valuable resource for understanding the implications of the OMB 1997 standard 27 and for creating bridging algorithms to create comparability between newer data with multiple race categories and data collected with only single race categories. 4, 28 Furthermore, these data are invaluable for maintaining and understanding long-term trends. However, the implications of the findings from this study for the utility of this information for specifically describing the health of multiple race respondents are not clear; this may change if the number of multiple race respondents increases. The use of primary race in this study contributes to the growing literature on the heterogeneity of individuals within the broad race categories used in the United States. In the context of public health, this heterogeneity indicates that additional descriptors are needed to identify, and develop programs for, those at high risk for poor health.
